Guggulsterone sensitizes hepatoma cells to TRAIL-induced apoptosis through the induction of CHOP-dependent DR5: involvement of ROS-dependent ER-stress.
Guggulsterone (GGS) has anti-tumor and anti-angiogenesis potential by suppressing nuclear factor-κB and STAT3 activity. Although GGS has been suggested as a potential therapeutic agent for treating various cancers, the underlying molecular mechanisms are unknown. Therefore, we investigated whether GGS sensitizes hepatocellular carcinoma cells (HCC) to apoptosis mediated by tumor necrosis factor-related apoptosis inducing ligand (TRAIL). The apoptotic mechanism induced by treatment with a GGS/TRAIL combination involved the loss of mitochondrial transmembrane potential and consequent activation of caspases. GGS also induced upregulation of the death receptor DR5 for TRAIL. The effects seemed to be associated with eIF2α and CHOP activation, which are related to the endoplasmic reticulum (ER) stress response and apoptosis. This relationship was suggested by the observation that CHOP downregulation by specific siRNA attenuated both GGS-mediated DR5 upregulation and the cytotoxicity induced by GGS/TRAIL co-treatment. Moreover, salubrinal, a specific eIF-2α phosphorylation-inducing agent, enhanced the expression of CHOP and DR5 induced by GGS and sensitized cells to GGS/TRAIL-induced apoptosis. Thus, GGS-induced eIF2α phosphorylation seems to be important for CHOP and DR5 upregulation. Furthermore, these events were accompanied by an increase in the generation of reactive oxygen species. Pretreatment with N-acetyl-L-cysteine and glutathione inhibited GGS-induced ER-stress, and CHOP and DR5 upregulation and almost completely blocked GGS/TRAIL-induced apoptosis. These results collectively indicate that DR5 induction via eIF-2α and CHOP is crucial for the marked synergistic effects induced by TRAIL and GGS. Taken together, these results indicate that a GGS/TRAIL combination could represent a novel important tool for cancer therapy.